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[mmn 1 ] 
[mmn 2 ] 

M^m 3 ietsc7)mt\f^tt7 i >i 9 xs^^x . 

mmns mm<^m^nm^ a ^^ 9x^'^x. 
^tifzt^. m^i^^mmLm < tc^jf^i izmf^^tirzz t^nmt-t ^m^mm-y ^ 9 

o 

[m^m 6 ] 

mmn 1 mm<^'mMnm^ a ^^ 9x^'^x. 

o 

mi^n. 7 ] 

if ^JM 6 iets<?^mf\it«7 ^ 9x^^x . 
-r^ J: 7 xzm^^ntzz i: ^^is i: i-^mmtiw^ ^ ^i. 5^, 

[If ^Jl 9 ] 

If ?I<JI 8 lfilXc7>mm«M7 ^ ;b 57 X'#> o T . 

\m^n. 1 0 1 

M^JUI 1 T^S 5 <7>v^-f tDbMclQt^c^^mtttitt^ ^ ^l. ^ o T . 
[If J|<JI 1 1 ] 

[If Jl^Jl 1 2] 

If J|<JI 1 1 tC|QtS<7)mf\tlW 7 ^ ;L. ^ T'^lo o X . 

W^%^m.eM^\tk\. Pb. La2-xSrxCu04. (BEDTTTF) 2 1 -f ti i?-T- ^ 3 i: ^ Jff i" 
[If Jl^Jl 1 3 ] 

If Jl 6 * a 7 tcie® ■Sfvfi W 7 ^ T- o T . 

m%^'^'hum=t\t. ^ ^xmi^-^fifzz h^w^^^-f ^n.^m\^-7 ^ 'i 9 , 

[mmn 1 4 1 



If j|<Jl 1 3 lcl5l$c7)mM^«7 ^ >i 9 Tilo o T . 

im^m 1 5 1 
im^m 1 6 1 

'f-<^mm'^mm-t ^ ^iizltzz t^!^mt-t ^mm.mmy ^ >i 9 . 
[mmn 1 7 ] 

[m^m 1 8 ] 

9 „ 

mm^ 1 9 ] 
[If ?i<Ji 2 0 ] 

If ?I<JI 1 7^1 S 1 8 ^v^-f ti^?Mcie®^«M^M7 ^ >\. 9 ^fflv^/cmtvfiHo 



[ 0 0 0 1 1 

[ 0 0 0 2 1 

W It; L * ^ J* ^ f$ m L T ^ ^ET ^ . # * fl5 icii - o <?> M^iQ* T § ttffl ft ^ 

[ 0 0 0 3 1 

[ 0 0 0 4 1 

^(7)45^. MEMS (Micro Electro Mechanical Systems) J^if ic Jc ^ fl^W^ tl^RF-MEMS 
y ^ 'I 9 ^m^m^f^^^t^lz-^^ -yX^^ ^ . RF-MEMS7 ^ 57 ^ a ^ iSK/J^jgl^ ^ <7) tltt i^^l Ik 

xt^-mn^izitiwt ^ z tt^^j: < . y ^ 'I 9 co^^mt^'^mx^^^ z tt^mi-f ^ti^ . * 

fz. ^^-\ctu^'\i.(^^^-^y'n^7^xmm.^mx3h^rzy). y ^ 'i 9 ^^-icizinm-t ^ z 

[ 0 0 0 5 1 

^Hzm^m^^mm^^mv^rzmnmmy i 9 t Lx . mx.iti\^n^^ycmi fj^s^^o z 
<^#jfffF^i^ 1 TMi^ ^ymm±.iz\H^m^m4^mi]i'^mfi^L. m4^mmi'<^mm^ 
nmMn-^mmtx^'t^m'j^mi. lawi^-mnmmnm^-^mMLx^-^ m^mn'^tt 
m.^ii. fg¥A^#- h hm$f]nm iz A ti ^ nrzmm'iJkm^iz ^ ^ . mMnmtu^^u 
m^(^micmmtii}'m=b ^ . mm'&m^^m'iik^x'a4^m§f]^t}mm^ . 'tik4^m$f]^ 
<r)mmm^j:^^nmm)&^<^m^f]^Ati^firzm^. 'fik4-mm^ii±B <mm^ii. is^/jx 
m$n^tt^tnmmm<^wm^^itiz^^mm^&^^itt^±'f^. -t^t. '^^hmmj-iz 
m}±t^iiim^tLx\^^rzdb. m4-mmT<^^Mmm$n^ . m^^mnnt tx^mmrnxm. 

^jUMIv^iClC J: tlf::Mlv^fC<?)-ft¥^^^]®#^e5lCtii;^-r-5 3 t Ij^X ^ ^ l-f X ^ 

[ 0 0 0 6 1 

MU. nm^Uy ■i'i9\zi^i'^Xlt. mfZ^m'ilkW:<^mm)lkit. MQM (Quall ty Factor 

mm'^^^mm'i^it-t ?>'$L^^t^3h^, ^cotzdbizit. m/hiiMiftT<?>-^ x^/Jn^ < -t^s*- 

'{Ik4^m$f]^f]^'-^ ^ ^x:^^-h'iir-9'-f]^h-hJ ^ - h 'I t - 9^ - ^ t 'Hkm itii^'Mt^ iz 
7^ S a M T I^K W ic V ^ 1^ ^ ^JT ^1 i: i- ^ M M B S JS »1 It m ^ a ^ m * * ^ T 

[ 0 0 0 7 1 

[#JNfl^^S^ 1 1 J. Wang, et al., IEEE RFIC Symp. , 8-10 June, pp. 335-3 3 8, 2 0 
03. 



[ % BH c/) ^ 1 
[ 0 0 0 8] 

m$f]^t^iii't ^rzdbizii. m4-m$i]^ tt^ii!,mmm<^wm^4^^ < -t ^h^. '^^hum^iz 

[ 0 0 0 9 ] 

m^it^^'i(^ff:$:mi iz^^n^m^mw^y ^ 9 izi^\-^xit. ^^20/xm. m^2nm<7^ 

c^^-F 7. ^ ^ > ric J: ^ ff^fi^ L T -5 „ 4-^. ^ ^ ^ iS^ /J^ g 1^ ^ tli MS 

[00 1 0 1 

[0011] 

[00 1 2 1 
[0013] 

fzz h^m'^h-f ^ . 

zzxm4^mW]i^tit. iff ic^t ^ x^Fi^^-g. t^^^TMi'&v^jb*. uimttmxmf^^ fi^ 

[0014] 

■^tz^wtm<r>n.%mm.y i>v9\t. m%^W'h'mw\=tii^. m'^^\\L\z^^mi'^m-\^'Kt>^^ 
WL-t ^n'^\xm^^ ntz 3i:^;rfig(t-t§o 

^^fb-t^ Z i: IC J: . PIT m <?> -ft iff '14 ^#-5 3 t ij'T' t ^ o 
[00 1 51 

o 

z<r)mmz . mmz ^ ^xn,%.'^^m^'\^h^m.mm\z^\\L-t ^zh\zii^rz^. t^m 

§ ^ T' ^ o 
[0016] 



[0017] 
[0018] 



[0019] 
[ 0 0 2 0 ] 

^fz^mn^mnmrny ^ 'I 9 It. mmm^hum^i}^. -^v:'^^:^ hmm^^mmit 

[ 0 0 2 1 ] 

^rz^mn^mnmuy ^ 9 it. tuie^a ^ h mm^^mmit^t^. PrNiosT 

[ 0 0 2 2 ] 

^ # t? o 

[ 0 0 2 3 ] 



[ 0 0 2 4 ] 

* /i:*^BH<?>mM^M7 ^ ;u 5^ li. Hriie0fti>#)!?^AU Pb. L a 2-xS r xC u 0 4 . (BEDTTTF) 2 
[ 0 0 2 5 ] 

[ 0 0 2 6 ] 

* rz^mn<^'m^muy ^ 9 it. mm'Sk^^uthi^t*. ^>^>i&^>5'>xha>^ 

[ 0 0 2 7 ] 



^'J 3H # € T -g. 



[ 0 0 2 8] 

[ 0 0 2 9 ] 

t /-c^^b;^ c^^-aimfiM y ^ 9 It. ^< > H y-^y ^ >i 9 ^ L < a > h x h >y 7° 

[ 0 0 3 0 ] 

^ /i:^^BH<?>sM^M-7 ^^19 It. m^mtit^- h miz^-ir^ --r :y -^t^ t<7)m^mmm 

[ 0 0 3 1 ] 

^rz^mn<r)mmmmy ^ >i 9 it. m^m^mm'^4^m$f]j-^mmm\zm^^ z t 

[ 0 0 3 2 ] 

* rz^mnc^-m^mmy ^ 9 it. mm'mnmmy ^ >v ^ ^iticMffi^^^^i±mMB5ic 



60 ^ a" o 
[ 0 0 3 3 1 

z^mf^iz J: ^ . mm'iik4-m$f]^\zmmLxmm.^ nrzmnnmm^ l < itm^- xtinm 
iz^\~mm.m^mm^^mm^mx.. mi^mnnmrn^ l < itmmit^Atim.m^ ALxmm 
m4-mmi'iz9\^3mm'ki\im-t hmm<^mm.\z ^ *) . mm<^n\^izmmm4-mmr^mm 

[ 0 0 3 4 ] 

* rz^mn<7>-m^mm^ a >i 9\t. mt^mw]'m.m\zi]w x. ^ ^toj^mntix^^ ^<d^^ 

[ 0 0 3 5 ] 

^rz^^m<^nm^my ^ >i 9 \t. m%^U'hmm^\z^vmwim'ktwi]w-f ^mm^mz. . 

[ 0 0 3 6 ] 

[ 0 0 3 7 ] 

^ f::*%B)!^mM«llli. iiemm^M^ ^ ;u 5^ ^ ffl ;^ H ^ ^ <> 

[f£BHcO^^] 
[ 0 0 3 8 ] 

Iii_hmH^ L^c J: 7 tC. :2|^^B^IC ck tllJ. ^ /Mg»I T g E «|S M V^^ T' |g »J L ^ ^ 
h\z^') . P/f <^ H )l^i(<^ ft ¥<^^^iiiRtTtiJt!-t§ C 

[ 0 0 3 9 ] 

i^tz. 'i^'humj-\zum'^m^'t ^rzisb<Dwti'^^^^mm%^mhti:y) ^ ^h\zmm. 

t Tz. ^3imm%m\^^ ^ >i 9 \t. nmm^ Lx^\$.m^mx^^rz(!b§im^\zm\-^^ 

[ 0 0 4 0 ] 

(mm^mm 1 ) 

01 (a) It. ^¥im<^^w.<^mnB 1 izm-f ^mnmtty ^ 'I 9 ^mm.^^-t fs\-umx 
^ *) . m4^m$i]j- 1 0 1 t LTPrNiOo^^fflv^tbti-s, 0 1(a) ic^-tmmtiw^ ^ ;b ^ 
1 0 0 xit. mnizm^mm 1 0 5 f^^mf^^ nrzmm 1 0 e ±ic. # 7s h 1 0 3 fsic^^$ 
ntzm^^mm^ 1 0 1 ij^m-fhux^^^. m^^mmi^ 1 0 1 ici±. m^-^xti-t^m^A 
h I N tm^^mti't ^m'^mtits- h ovTh^mm^tLXis*) . zcom^Atiyf^ 
- h I N izmm^Jkm^t^^Ati^ tirzm^. 'fik^hmm^ 101^ mm 1 0 e i: <?>figicmfi^ 
**^c: . mm^^m^ tmc m'l&^cx'^^^mmi^ 1 0 1 izmntit}^fjii^^i±m.^iz^^ ^x\,-^ 

[ 0 0 4 1 ] 

)Xiz. 3<5omm^M7 ^ ^ 1 0 0 izisH ^''a^hm$i]T-<^ it^mn^i±'^M.^iz-D\-^xm 
m-t^. m^Atit^- h I N J: ^) A:^^ t^/cfi-^^i. m4^mm^ 1 0 1 tc-fe^L . mm'i^ 
it^<^m'<&mx'^4^mmi^ 1 0 1 ^mm-t^. m^^umi" 1 0 1 <^ g ^nmm'j^mzmc 



^x-mm-t ^ z t i^^-^mx^ *) . m^^mmi^ i o i <7ymm:^\^it. ^<^mm^tirzmm'E 
- hMc ck oT^fb-t-So Wi^^mmi^ 1 0 1 <7>mmn\^'^yx^-t. z<7)mm.'Z'itm i 

[ 0 0 4 2 ] 

'ift^<^mf\mmy ^ 'I 9 ^m$i]^iii:fjmxit. it^^m") z titmmx^^o ^zx 
s ^mn<^m^mmy ^ 57 1 o o xit. m^^mmi^ 1 0 1 tj^j^^^mm^^rnxumLrz 

[ 0 0 4 3 ] 

-tmxsy^. ''Sk4^m&^ 1 0 1 tmmLx\^i:\^Vimxii. m 2 ( a ) iz^-t^^izm^^ 
mmi" 1 0 1 <^mmitmmm^^m±VKmiz^*) . *Sa^«att^^^^ ( a . b ) x^^ 1 

0 7 *«MM'Jfl5^cM^^^^<?>^ c Tv^'&v^^t^flgtc^feSo ftiiK/j^JsgiT 1 0 1 

jgMi^i^Sdc J; ^ i^g^ ti/c't^,iB-eti^ 02(b) icij^-t J; 7 iciss(/jNgt^i^ 1 0 1 cd mm.it 
\ikm^t:mm^\kPMt t£ . ^^^Bmm^mi^t'^m.m\zM./.fzm^^±c rz^^kpsttc^. z 

^m^. ^^^^Itmpff^lzmt: ^ft(a'.b')i:'5r^. ^^MPfiXlt b ' . * fz^ 

^mpffxith " t \^ 1 ^ 1 iz^Mm t ^ o 

[ 0 0 4 4 ] 

:2|^^BH<?5mM^M-7 5^ 1 0 0 Tli. m/Mg»iT 1 0 1 comm^itlz J: ^m^feiiiff 
ttc7^^ft:^ft-^®iR^f±ffl<;^tcf£ffl-t^ m^l^umn o i ic^fii^fbic j: 'mT^^' 
^ >i 9 cD'iik^^mmj-kmfiK-t ^nn^n^^o I' mmk^-tmx^^ . ms (a) it. u. 
4^m$f]^ 1 0 1 tm&]Lx^^-^^\^m±^\kPM^'tik4^m$i]^ 1 o i ^m^^<y \' mmx^h^. 
'tik^^mm^ I 0 1 <?>^SH^^iiHtc^^**^c:Tv^=5rv^)i/c«jT'ii. 'a^hmm^ I o i<7>®Mfe 

:x cJf - ^ -y y' E ^ \z urn. L X ^ fz db . M^t^^M-f ^ z t^x^ t£^^'^&Bi^ 
t LX <r)m^ H «3t i: =5r o T v-^ S „ 0 3 ( b ) . iiSSCj^ f/l T 1 0 1 @ £ ^ 

lz3h^rz:T.^ji^-^ ^ V 7°Eg*'V^^ t . ■mm.iKmizm-^^ ^ y x.Ji 5 ^-Ep-h 
ic -gii^c;>'^^^N*> \i ij^ t)^ ij^ :s> z t iz ^ *) . m^t^iK^-t ^ z tcox^ ^^m^Ml^^^y 

[ 0 0 4 5 ] 

ft^/J^Jgi/jT 1 0 1 <7) e eit|g|-|5,^gj-^,a:5_^vMt¥6Mt¥At/#- h I N J; AtJ^ntz 

m^it. 'a^^mmT 1 o i itm$n\^x\^t:\^m±v^miz$^^ . mmi¥tLx<^m^^<y \' 

1 ^Witi^ z tij^XB-f . -fl-^tti^*- h O U T-^li<t-^Htii;^^ii>5rv^, »/Mg 

t^T 1 0 1 S e«jg/lIil^S(<7)ff ^*Mi¥At/ h I N J: ^ Atl ^ ti/cJt^T'li. »/h 

ft^am/J^JgtfiT 1 0 1 ^Wiii^ z t h^T^mt t: ^ . fi^tti^#- h O V T-^m^h-'H^tl 
^ tiS„ o ^ . SSfSC/J^JSS^i^ 1 0 1 <7> @ e^fg/^&iC^^^-fi^^Mt^Atl*- h I N J; A 
tl ^iirzm^<^^. IB] lllil^SC</>ft^;(?Ml^tti tI-t^- h O U T-xSKfl^lciiiiTS ^ibl-f 
X3h ^ o 

[ 0 0 4 6 ] 



fe?^ f J: ^Qf^^i^ i o i (T^^mizmw l . 'm^-mmmmi' i o i ^ e 

[ 0 0 4 7 ] 

nx^^o Pr^ :r>^S<^ ck ^) /Jn^v^ ^> icgj^ t T^^^^S <-t-53i:lcJ:^). 
1 0 0 4 8 ] 

'^4^m$1)^ I 0 1 ;;j^-|gt^ LTv^^v^;t^,lB^ "t =5: ^ -t, If ih .1^ [i . ^felt # FIS ^ ti S 

> \£ - 5^^ > 7x ^ {& t^fliT afe tl J; o 
[ 0 0 4 9 1 

'Srjo. Huie^SS<^ff^.l^-^-[j; ^ jK/jN|gt/]^ 1 0 1 i: LTMI#*>^^fflv^f-</)lc^t L . Ell 

( b ) izmmm^^-t i; 7 ic 45'i:^lc 1 0 1 C L fcfeK/jNigf^T 1 0 1 ^fflv^T t J: 

HI 1 ( b ) It. mi ( a ) <7>mM^M-7 ^ 5'<7)^ff^i5iJ^^i-^miIlT-^fe§o HI 1 ( b 
) ic^-tm^i^M y ^ 'I 9 2 0 OXlt. mntMy ^'191 0 0 \z fev^xISSt/MlsSlT^M 

n-'bmt trz^izi^L. z^niz. m^-mif]^ i o i ttx . '^d^mm^<^^'t^\z\Hm i 
0 1 c ^ffi^-t§ z t\z J: . m&^[^ ^-t ^ z t t'XB §o tfcz</)ft!i. }^ntbm. n 

2 0 0 ic *D T . 13 1 ( a ) ^ L fc mt\fll« 7 5^ 1 0 0 hmM<^MrR\z^\^X \t . 
IB] ^ ^fc J: ^IH]^-^^ ft L T li WB&i- ^ o 
[ 0 0 5 0 ] 

:^^BH<?>^]5te<7>ff^,lB 1 tcfctt^^M^M^ ^ ;b ^ tj;. » /Jx tlj 1^ 1 0 Uc M it 

t^t^ ^> t-- 5'-^> x<?>{&v'^)t^«j. m$f]^\kmxitm.mi^. ^rzit^mt^^mntji(^-^mtc 

t:(^ ^ y \^ - yy 7^cDm^^V\nMt ^nn^i^-m-t ^ z tiz ^ ^ . 134 (b) iz^-t^i 
[ 0 0 5 1 ] 

^fz. m^M'^'fik^^minj-^mmmiz^^^^ iixrn^^-^^ z tiz ^ ^ . m^mn!^^-\^<^Q 
^fz. ^mnm^mmy i ^^ 9~^m\\ %rz\tm.n\zWcWt\^ tz^n.^ ^ 'i 9mfM\z-t^ z 

t i)^^mX3h^, 

z zx. m^^uy 5^ 1 0 0 com^:^^'tiiz^K^xmm't ^ . xn t Lxitm 5 \z^ 

t fzM^I^W^-y -1 'I 9 2 0 0 IZ \^ X ^ \S\-^X ^ *) . •7X^^^°5' - y COlf^Vtij-'m^ ^ (T) 

XS^^o 

[ 0 0 5 2 ] 

13 5 ( a ) - ( c ) a. ^¥tm^^u<^r^m 1 ic^tt -s 01(a) <^mmtii«7 ^ >i 9 
<DA-Emmizm^'t^'mMmmy ^ 9 cDurnxn^^^ffdizMm-t ^mmmx$^^ . 

^-f. 13 5 ( a ) iz^-t ^ 7 iz. Siij-^^j: 1 0 6 _hlc. Mi^fbvS^ -5 vMi x -y ^ 

> rvS>^ if tc ck Si02. Si3N4'& tco^mm 1 0 5 ^ff^/^i-^o iXlc. # x h 1 0 3 i: 



4-^5102. Si3N4^: ^"^l^feSWI^^ -y 57 ij > /7~-yS^CVD (Chemical Vapor Deposition 

) 'A-^^ tiz r^f^-t ^ o nic. ^ <^ ±.iz'a4^m$i]i^ 1 o i t-^^^nn (ccTiiPrNiOs 

) ^ x^N- V 9 ') y r^a^CVDvS^ tiz^*) mn-t^. m 5 ( b ) tc^-t ck 1 \z. '^^^UWi 
1 0 I t ^j: ^UP^^ ±-iz . 7 + NU>^-xhl08 -^mti^ L . mTm^*- A V r ^ 7 ^ 
- ^ y ^ h ') V ^ ^ y ^ - t \z ^ ^ ^ < 9 - — > ^ L . jiS/J^ J^I^T 1 0 1 5^ _ > ^ K 
^ ^ :x -y ^ > ric J: ^) /j^ff^i" § » M^lC . "7 :f h U i^^ 7. h 1 0 8 ^ "F -y >- > r[c J; 
Lfc^. iTIttW i: LT^oSSiJ^«/ii-iSi5('J^|gi^i^ 1 0 I T :^ ^ mmU $\-^ '{Ik 4-m$f]l^ I 0 
1 i: -^j: ^ U n t ^ mH'\±'y ^ y h :^ -y ^> i^^-^- i:- (c ^ ") l. 13 5 ( c ) iz^-f ^ ^ 'Sr 

h v ^> r ^ ic 4" ^Ifat*^ Jfftit! ^ 0 iEt- -5 a6 . C02M[^W^jt* 

^ tf '5: 7 o 
[ 0 0 5 3 ] 

^rfc. Sul5^Sfe<^ff^ie-^-[j;^ ^/Jxlgf^^ 1 0 1 i: LTPrNiO^^fflv^fc^^-. PrNiOslcK/^ 

^n^zt^x<. mx.\ts\ (#'jSi. ^iSa^si. K-^-nsi (?m. nm) ) . ca. caAs. 

GaAsP. InGaAs. GaN. AlGaN. S i C i:" # t il ffl ft^T ^ § » ^ rz^m t L X ^ i\lz 

m^^ti^zt^j:<. GaAs. GaAsF. InGaAs. GaN. AlGaN^ if fC^if^^ip^t Mffl hTIIT- 

h^m^-f ^ Z hti^X% ^ o SiClcfev^Tli. '^^B^'^H' Z h\z ^ ^ . ^^ij^'&v^it 

T li . m=f-^<y H If at)!?^ 1 iXTC^^ hi-ji^-j- J n ^ i'- ic fcv^T . Ml H ic Si 02^ff^fiS^ L T E 
X § t ^Sa^HM^ib^'^fe c . -^l^^^-^ H iijH**^# < L ^ -t < ^ o 2GPa<7> 
/tv t/ T 1 5 Ome V > H ^ >v 7' ^ ils^ C ^ 3 i: ^ ^ o 
[ 0 0 5 4 ] 

t.rz. ^ - /to ; ^ ^ - if 60 ^- 4<> ^^ttfttc fcv^ T a . «jt^^vMc ^ 

^ - - fcv-^ T a . ^-^tc /J^ ^ v-^ :x ^ -y 7" (2, SiiieV) ^ ^ ^ 

^ -y y' ( 0. 2-^ 0. 3 e V) cryM^ ^< > H ^il ^mhil^. ^ fz ^ - y i- J ^ ^ - y' <^ ^ 

tc tl ❖ =5: if^H ^ >± A L - tK -V t- ic "t -5 Z t ic J: ^ . ^ - .-K> ; ^ ^ - 7^<7>mT > 

l-'Mm^ftiJiP-t^ 3 i: )b*H]-ftgT^lo^„ viAi-^t/M i: LT-t ^ ^ A (Cs) 'Sr i:' T ^ . 

1*1^ 7 V - U > Gd«C8 2* t /c^m ^ - /t<> ; ^ ^ - 7*icfcv^T a. Gd«C8 2*''*^^SI5 
^T'^O K ^ ^ V 7°**0. 4 2eVT'*>-g,<50lcW L . Gd®C§2**i^fc"t gl^^tc fcv^ T ^O K ^ 

^ V y°hH. 1 7 eV i: iiplf © ic 3* < t£ h . ,^ - >K > + ; ^ - - 7' ^ ir- ^ - > ^^W5|s|- a . ^ 

<7> otitic J: oxmT^o KMiH*^-:^s < mt-t ^nnx^ . 7 t£n$\-iz9\^tix'm 

[ 0 0 5 5 1 

Si#4i#^^;M^^©:Jjt#. Lai_xSrxMn03<JO =}: 7 '^-b 7 ^ v ^ xicfc v^T li. m^co± 

B^lzm~CXntfiiJ^^it't^'\±'R (^':^'/ntfiif]^) i)^3h^. V2 ^ 7. ^ ^ h > > 

^fbif^La i_xSrxMn03lc fev^T a . X=fl. 2 5 tc T T ttl^ ^ t° :x © J/l * ^ ^ L 

. ibm?zx'm^^ 4 ^.tzM^. niH'^fj'ii^it't^o znitmmi^^m^^.t^it't ^ fzdbiz 

i?jiu—T (Zr02) 4'lc2 0wt% L a j _xS r xMn O3 ^ ^ -t± Jt □ T ^ S c ^t^M^^x-SZ 

J: cm^m) ^^x.^ z tt^X'^ ^fz. m^j: ^mfi^<^nn^mm L . mm 



[ 0 0 5 6 ] 

^^ic^fz. Al. Pb. La2-xSrxCu04. (BEDTTTF) 2 1 3 'Sr ^<^|H ^ ^^-^-^tb § „ Al^- 

ir > -b^'H^^BM^iz ^ ^ t . ^ zitmpff^lzy' ^ 7^^m'\i.f)'^^. < ^ i- 

^ ^ omi^fe^-m ^oT*§„ -t-6i:^CT^^ - -r - ;b^-|f^/^ ^ tl^-^^^MlH i: ^ 

m M ip iff '14 ^ §0 P 51 ftl T afe ^ „ 
[ 0 0 5 7 1 

^ mmfeil^f tt^^x. -5 C t ii-^X^B So GaAslc InGaAsM^ H -y h ^ ffl a6 iA^ fiMi^tt 
l^lcfcv^T ti. MEMSt^gf ic J= fl^M^ tL/cMt#*>^-^5'f:/jlc ^ ft it' *S M ^ ^ j|e "t § 
C i: IC J: . «T K >v h ^ ^ 69 -5 > K «at<7>^fl:i)»^ C -So 

[ 0 0 5 8] 

'StJd. (DMe-DCNQI) 2Cu^ t'<^*fi^M. ^ - * > ; ^ ^ - 7' ^ ^- ^ - > ^^tt 1^ 

. m^^nn^mmLrzm^^nm. au au. cu^a^ ir'<7)^B. S1O2. t-^'^^mn 

[ 0 0 5 9 1 

izpjfmt-t^:^\^\zm$f]^W]^-t^9\^tit^fi^i^^ ^ ^m$f]nm 1 0 2 ^leg-ts c 1 1^-^ 
mx3h^. meit. ^mn(^^m(^r^m 1 \z:^s»- 1 <^mm^uy ^ 'i 9 c^mr^m^^ 
-ffAumx^^ . me (a) iz^-tmnt^My -i >i 9 s 0 oxit. ^®ic*fe,ft;i 1 0 5;;?* 
mm.^ fitzmm 1 0 6 ±iz. #x h 1 0 3 Pisiic^s^ ti/^jsisc/jNigi^T 1 0 1 i:. 7^^-^ 
1 0 4 ±iz^n ^fitzmm-mm 1 0 2 jb'^it'btiTv^So 'iSk^^mmi^ 1 0 1 icii. -ft -^^ 

Atl-t^m^Atlt^- h I N i: ft-^^m:^-t-S <t-^tii;0#- h O U T ^ tiT . 

^iniifeff ¥)b*A:^ $ tifcJt^. iS(/j^iistiji^ 1 0 1 t%tmmmi 0 2 t(r)miz-mii.mf]^±c 
. mm'ukm^ tm c m'iik^x'tik^i^mii]^ I 0 i \zmmtii^'Mt^^i±M^\z-^^ u 

/J^JgffiT 1 0 1 <7)J)gf^^[^i]^ VT'^-to 0 6 ( a ) ic fcv^T ti . m/J^tittjgKT 1 0 1 <7> 
ig|J]:^f^i] V ^S«lc?t LT7K¥^f^i]^Jt ^^^r; L Jg t/j ^ fS] ti S il. ^ f^i] ^ # a6 ti ^ 

^^:^\^i)^^mx$^ . 0fffli:i-s;'j[S]ic)0]|g^)b*isK^j^jsi^Tic^n^5s J: y m$nnm 1 0 2 

[ 0 0 6 0 ] 

136 (b) a. me (a)<7>mMfj«7^;L.^<7^^ff^fj^5j^-tf4miiiT^So me (b 
) iz^-tnn^^My ^ 'I 9 4 0 0 xii. ^ ;^ ^ 3 0 0 izis\^x'{ik^\^m$n^ i 0 

1 i: L T M t# ^ ^ ffl T S <7> ic it L . P3 M ^ ffl -f^ij T *> § » Z <7> tl /Jn jg T 

1 0 1 ^ L T . ftiiic ^>vj#*>m\ ft ig'Sr if If tcm^ik^m^-^ ^ z t h^^ismxs^^. 'Srfe. 

in 6 ( b ) coM^^Uy -1 'I 9 4 0 0 lzis\^X . 13 6 ( a ) ic^-t^^i^M^ ^ ^ 3 0 

0 i: iBj+ico^i/^icov^Tii. m^w^ii ^umw^'kHLxmmit'^is^'t 

[ 0 0 6 1 ] 

z zx . MMt'^My ^ >i 9 3 0 0 ^mm.:^'S:\z^\-^XMm-t ^ o t£ism 6 (h ) iz^fkL 
fzmnt^Uy i >i 9 4 0 0 ic o v-^T ^ V 7v ^7 ^ _ > ^t^;pa:5,> ^ (7) . e #tifB] 
nx^^. 0 7 ( a ) T^M ( c ) . 0 8 ( a ) 7!j S ( b ) li . ^^m<^^M<^W^m 1 
ff^#jT*>S 0 6(a) <?5mMfiM7 ^'coC - DBfffllcfctt^'^M^tt^ ^ >v 9 comm. 

j:.n^^mm\zmm^ ^mmmx^^, %~f. mi (a) \zir^~t^^\z. si>&ifc;>*«i 

0 6 Jilc. Si Si3N4'5r ^com^mm 1 0 5 ^^i^fb^ X^n" >y 5^ >5r if ic J: ff^^i" So C 



103. A--^--^lO4t^§Si02. Si3N4'5r t<^m^nP^^ ^-'^ v 5^ -J > rvS ^ C VD ( Ch 
emical Vapor De p o s i t i on) -/£ ^ if J; r^J^-f ^ . :^lc. ^ <?:> _h ^c I 0 2 hti 

^Si^. CVDvS^ if ic ck iifti-^o Si. GaAs^<7>^ip#tt)^lc H - > r ij'RrftgT^ 

Jotl li~ n > ^ . N MT'*>tl liP^ H - > r-t § C ^ ;b^-pr|gT^ § » K - > i^~'l± . jg 

[ 0 0 6 2 ] 

)XlC. EI 7 ( b ) ic^-t ck ^ s 1 0 2 i: ^ -S hOK H - 7" H n ><?>_hlc. 

o 

v-^ T . IS5fS( /Jn Jg T 1 0 1 If^ ^ 4- 7 o 0 7 ( c ) ic J; 7 ic. 7 h u 7^ h 1 

0 8 ^ 1- >v ^ > ^tc J: ^ i%i L fc^. iS5(/j^gt^i^ 1 0 1 t hnn^ 7. 57 'j > ^vi^ 

CVDvS =5r ir tc i; Jtff-tSo /Xv^-^-. iSK^J^jlgi^T 1 0 1 i:^-^W*^^±lc. 
VVr^T-f— VV^^^^-f— ;&iflC=):»)^N"57 — — >rL^7:j-hU>?XN 1 0 
8^ff^fi^L. EI 8 ( a ) \z^-t^^\z. H ^ >v ^ > r ic J: fi^ff^-t ^ , :^^lc. 7^ 
h U > 7. h 1 0 8 -V >^ > ^IC J; L/c^. ^ittli i: L T <7)^^glJ ^ S f::-tliK(/J^jlg|^ 

^ 1 0 1 T^^^feftWW^IK/J^lgi^^ 1 0 1 i: § W*^ i: </)jiiH'l4^ :x -v h :x ^ > 

if ic J: ^ L . EI 8 ( b ) ic^-t jc 7 ^iS5(/j^gt^i^ 1 0 1 (7)x^^mm.^ifm-t ^ . ^ v 

^ ^ > h i: LTHF'Sr ir^fflv^^,, S . igt^tt^:^ -y h :x ^y ^> 'rmz^-^mM<^^U-^ 
[ 0 0 6 3 1 

^fc. '^'hu^=t 1 0 1 i: LT li. Htiieiisfe<^ff^fli 1 t nMxth^. w^mn^m. i 

0 2 ^^i|#ttl^Tffi;3^-t ^ Jt^tc ti. iS!;!(/jNjlgtlji^ 1 0 1 i: |B]-XgTff^l3X LTfcg . 
9->r^f^'^. ^ -5 vMi ^ - > ff^lj^BUlc. K - f > ^Mc J; ^ lEf/imti 1 0 2 </> ^^iliK 

t}^ ^ Z t ti'X' ^ ^ . 

ii. mx.it ^ ^y^^^<^±^\^n^'k ^ ty'ii.A^ ^ z tiz ^ *) . M^^^ff^/^i" 
^Sr if -5 o 
[ 0 0 6 4 ] 

t fz. .litems 1 0 2 t LX . -F 'I ^ — ^ ||B|>5r if ^^Jlttft^ 7s -y 57 

^^#^IC J: tl^t L . mf^^ ^ Z tf}^^mX3h^. 

* fc. 3<?>it^^^Mifeft-^c7>*^j^ 1 0 6 IC J: ^ti^^^W)b*^v^ Zi:^j*ff^^tlSJt 
^ IC a . 1 0 5^ff^fiS^L'&<T^J:v^o 

[ 0 0 6 5 ] 

c<JO Jc 7 ic. mmtitt^ ^^^^100. 200. 300. 400lcJctitt\t^*l|iaB 
/iM^SIgi^t^mtili^fffix. ^ c i: =5r < pfim<^m'&^^m^^ ^^MHLX Hitl 

-t ^ z t^T^mt-t ^fz. m!^^mmm^^iiimm^mx.^'Z^^t^ti:\^rzdb. mmf^'mm 

^ h\z\t. -^^i.^'lOO. 200 ^ti\t'^'\^UW]=f-\zUW]-^W]^-t ^rz!^<n 

[ 0 0 6 6 ] 

mm^mx'^^ . 
^Wiizmm'^mx^^. 



n ^ 5 ^ - . ±t iiig n ^ ^- m 0 Es 7" u -y ^ \z m ^ z 1 mx' ^ ^ o 

[ 0 0 6 7 1 

Jo -5. o 13 9 ( a ) ic ^F-tmMfitt y ^ 'I 9 5 0 OXlt. ic mUM 1 0 5 ft^'ff^fi^ ^flfz 

mm 1 0 6 ± ic. # X h 1 0 3 miz^m^ ntz'^^hmii]^ 1 o i *--^tt ^ n t ^ . isk^j^ 
jgt^T 1 0 I \z9vm%mH^Bwi]\]'t ^mmt}'^ii- hfix\^ ^ . m4^m$i]^i o iicii. -ft 

^^Atl-t^m^Atlt^- h I N t fl-^tiitl#- K O U T **Ji^ ^ tiT 

^sfe<7)ff^,iBi [cfct+^mf\fiM7 ^ ;b 5^ 1 0 0 . 2 0 oTii. m/jxjigt^i^ 1 0 1 ^mm. 
ti\z ^ 'o mm-t ^ ^izM L . ^mm<^mPM2 iz:iiii- ^m^^^My ^ >i 9 5 0 oxit. 
mm:^'&f)m-^^ ^ - u > vtiic j; ^ »/Jn|si^^ i o i ^mm-t^o 

[ 0 0 6 8 ] 

1 0 1 icisi^^ H±/!:v^;^iB]ic a - u y V ti t^^nm ^ tL ^ J: 7 . 9\'3mmH^m4^umi' 1 
0 iicEp^nLTfc<„ 1 0 1 <r^m$i]:^\^^yx^-th^. zc^m^. 9hmmmH 

(^-< ^ h >i^\ti]itmm\zn Lxm^:^\i^xs^^ . mmiJkit^t^m^Atit^-h inj;^a 
ti^n. '{ik'}-msi]j- 1 0 i \zmm^i^m^iz ^ ^^tWimWifj^Wifirzm^. ^WimWit9\~mm 

if H ic J; ^ iS5& /JvJS t/j ^ 1 0 1 iz - L > V tl ti^f]^ x. h il ^ . ^ ^ tJ - L > V tl<^:^\^li . 

coj^iiz Lxmm^^m^iz J: *) m^^umi^ i o i ic n - u > vij^^wira l . m^^uwji^ i 

[ 0 0 6 9 1 

BH-t^o -fg^A^ * - h \ N ^ 'o Ati^ nrzit^it. '<^4-msnT 1 o i tee j^L^^nfe ft 
-^^oiivi^igcT^/Mgi^T 1 0 i^mm-t^. '^4-m$n^i o i ^ g e«igiiivi^ic<7>ff 
Ati ^ rirzm^<^ ^m^^mmi' i o i li^^t >frig(ir§TKig^ m^^mmi' i o i <7>;iiat 

-5. c **H]-^gT-^fe . m/MSi^T 1 0 1 <^mm^\^ii. ^(^m^^tLfzmwj'E- kmc j: o 

[ 0 0 7 0 1 

^mnM^mmy ^ >i 9 s o o xit. m^^mm^ 1 0 1 i)^ ^ ^nmm'i^mxmm l rzmiz 

[ 0 0 7 1 1 

-miT-as^o i5!&/M§I^T 1 0 1 i?*i(gt^ LTv^'&v^H^ftgT'li. 13 2 ( a ) ic ^ "T J: 7 ic jS!S( /Jx 
mmi^ 1 0 1 co^ijtiiii.lie^'Srif ih^flglc^B . *Sa^^i]t^m^^iC ( a , b ) T'+&T 1 

0 7 f]^mm^lzM./^rzm^<r>±CX^^^j:^^'\kPMlz3h^. 1 0 1 

fs/nii^scic j= ^ i^jg^ ti/i^t^ftjTij. 0 2 (h ) iz^.-t ^ ^ iz'a^hmmj- 1 0 1 <r)mmit 
^mtf^^^mm^\knMt ^ . m^Bmm.^^i-t^^mA\ztkLrzm.^<r)±c tzv^mt t£^. z 

<^Jt^. +&^^SCtiM0f B^ ICS 7 ft ( a ' . b • ) i: . ^^%nx\t b ' . ^/c^fe^ 
iSPif T a b " i: 7 J: 7 tc ^MMU ht^^. 
[ 0 0 7 2 1 

*^BHmm^M7 ^ ^ 5 0 0 TMi. HK/Mgt^T 1 0 1 c^^ii^fblc J: smM€4>Jff'l4 



izisn ^m.m,^^My ^ >i 9 'f)''^4^m$i]^c^M^ \^ m^^^^-tmx^^h^ . mio (a) 

[ 0 0 7 3 ] 

Qli L v^^JM ^Sr ^^'> H liit i: 4- o T ^ ;!?^\ mtv-feip ic ^Jf-t ^ 7 a: 5 :^ ^'-^ 

«3t ii'SroTv^^o mi 0 (b) a. m4-m$i}^ 1 0 1 ^^-g e^ii^ mi vi^^ic ^ >)m 

nmm'iik^iz ^ ^ mm^ nrzm$i]^\kPM\zh-v^x'a4-m§i]r i o i c^'^^B,mm.\zm^t}^^± c 
fz-Rmxii. ^ <^m^\z ^ u4-mmT I o i <7>m^>^"> k MitJb^^fbLstifeiiitf'iiii 

-^i-^ 7 $ :^^>l ^-E^±lziK^^<^Ml^^'(y K S C i: ic J: . 

[ 0 0 7 4 ] 

ffi/J^Jgt^^ 1 0 1 <^ e e^jgmi)|gi(Tti^"vMf ^*Mt^A:t/#- h I N Jc ^ At/^ ti/c 
# * f:: ItmWiifi^^m i: =5r o T ^ „ C <?>jt^. i^vW > - X 60 /Jn jg 1^ ^ 1 0 1 

ii!i!(/Msi^^ 1 0 1 CD & ^nmm'j^m<^mmi3^m^ Atl - h i n Ati^ntzm^ 

zcDM^. m^lt'flk4m$1]T- 1 0 1 ^Wiii^ z th^^Tismt-^^ ^ . fi^ffi^ - h 0 u T a 

xB ^i^nx'^^o 

[ 0 0 7 5 ] 

f cfeJ:^^QMa^ 'tik^^mmmifij- 1 o i ^^siizmwL . '^4^mmmm^ i o i <^og 

[ 0 0 7 6 ] 

3<?)jt^. m/Mgi^Ti 0 1 (^mm^itt^ <7)'mm,€:m^'\^(^m<^^-m^^sLrzij^. 
m4^mmi^ i o i ^mu^ nrzumikmcomit. i^nttco^^mi^^j: if > ^> x.?)®: 

[ 0 0 7 7 ] 

6S/J^}St/]T 1 0 1 izmm-t ^mm^itiz ^ K«3t**^ft:-t^tt*^tcov^T^ 
[ 0 0 7 8 ] 

13 9 ( b ) li. m 9 ( a ) com^m^y ^ >i 9 (D^mm^k^-tnumx^h^. m 9 ( b 
) ic^-tmm^M7 ^ Ji 9 6 0 oxit. m^muy ^'1 9 5 0 0 \zii\^x'^4^mmi^ 1 0 



1 i: L T M t# *) ^ ^ m T § [C L . P3 fii ^ ffl /cl^O T ife ^ » C c?^ tl IC IS^ /Jx |g f^j 

1 0 1 i: L T . ft!i ic ^ >t j# *> ^ . n m-^^ t n ^ -^^ r^Vi^ m^^ ^ z t 3h ^ o -^^a. 

m 9 ( b ) <7>m^^M7 ^ 5^ 6 0 0 IcJdV^T . HI 9 ( a ) iZ^-fm^^Uy -1 'I 9 b 0 
[ 0 0 7 9 ] 

fbi:mt\fei»^f'l4<^fa#;b^-iJ^TiloS o^^. if ih't^FJT-li^fS^lKfit/LC^^^^^- 

:^coM^'^VKmtti: ^nn'kif.m-t ^ z t\z ^ *) . m4 (b) ic^-t Jc ^ ^^ft^C^Mv^^ f c 
[ 0 0 8 0 ] 

^<^mmmmu^mm-t ^ z t t^-T^mx-s^^o 

[ 0 0 8 1 ] 

^fz. ^mnM^mmy ^ >i ^tzitmnizmmLrz^^^ ^ >v ^mmz-t^ z 

^fz. ^mm<^mnB 2 iz is \^x It . 'a4-mmmm^<^m$i]^\^^mmizn lx^^^^^^i^ 
(^Ma^^Lfzio^. m$i]:^\^itm^^\^^^ityrzn ^ -^^fji^t'^mxs^ . mmt-t^:^ 

\^'^ MW^ ^ z t mx ^ ^ o 

[ 0 0 8 2 ] 

■mni^uy ^ 9 b 0 0 . 600 li. ^mncDmm^f^m 1 iz is n ^-m^muy ^ 9 

100. 200 </>M3t^>s t nmtcm^M^^mxii^m^mxsy^. 
c (JO jc -7 ic . mmtiti y ^ >i 9 5 0 0 . 6 0 0 ic ti a\ 'i^^mMmmx o rzmmfM. 

-t^. ^fz. mmmm$nmihmm^mx.^'Z^^i]-'^^\^rzdb. mm.tmmx-b^^i^^ :^^hx 
mm'^m^j:mm)^m^mnmm'k^-t^-m^mm-y^^i9^i^m-t^o ^^izit. 
wji'izmm'kmm-t ^rzdb<7)9\^ti-^-¥^^mm^m^^'Z^^ij^'^j: < . ^ "^j^citatij^w 
mxi^^ X h x<7)mm'k'^mt't 

[ 0 0 8 3 1 

(^m<7)ff^FJ3 ) 

0 11 (a) a. ^^m^^mu^mms \zisii- ^mnmuy ^ 9 (^mf^^^-tis^um 
x3h^o mi 1 ( a ) iz^-tm^i^m-y ^ 9 7 0 oxit. mmizmmm 1 0 5 ij^mt^^ 
nrzmm 1 0 6 _hic. .t;x h 1 0 3 miz^m^ firz?ni}-h^j: ^m^]^mm^ 1 0 1 i:. x 
-^-■^ 1 0 4 ±iz^n ^tifzit^- AtiMm 1 0 9 **^it "btiTv^-So m^AtiMm 1 0 9 

tcti. fi^^ At/-t§ft¥A^*- h I N;b^\ /Jn jig 1^ T 1 0 1 ic li . ^ ti^tj-f ^ it 
^mtl^^- h 0 U T*^-fil5c^ tiTv^^, MMftft^*Mg-^A^#- h I N J; ^ Atl^iifz 

m^. it^xtinm i o 9 t'{ik^hm$i]^ i 0 1 tcDmizmamf)'^ c ^nvi^fi-^iifBjD 
invi^ IS: T'feK^j^jgi^T 1 0 1 izmntit^Mi^ ^ i±m.^\z o t § „ 'a^^mmT 1 0 1 <^i(g 

Kj^'jIb]^ VT'^-to mi 1 ( a ) icfcv^Tli. m^^mUUmi' 1 0 1 <?>ilg|^;^[«] V^^^IR 

*) . pffrnt-f^^fji^izmmtii^^Wi^^umi^izfiut^^h ^ 1 m^AtiMm 1 0 9 ^mu-t^ z 
t t^^mx$^^ o 

[ 0 0 8 4 ] 

YKiz. Z'f^mnt^My -1 'I 9 7 0 0 izisi-f ^'iik^hm&]j-<^it^mn<^i±'^&^iz'o^^xM 
m-t^o 'a^hmm^t Lxni^m^'-^rz-mmmmy ^ 'i 9 cDrnf^^k^-tmrnmrnx^h^. 
m^Atit^- h I N J: Ati^ ntzm^it. m^Atimm 1 0 9 \ze.mLmm'<^m^<^m 
•fe^T-uK/MimT 1 0 1 ^mm-t^. m4^mm^ 1 0 1 e ^nmm)^^<^ Ati ^ 



[ 0 0 8 5 ] 

*f&Hj^mMti«7 A >i 9 7 0 QX'it. m^hw.W]=f- 1 0 1 ^nmm'i^Wixum \^ tzmz 

-^mm<^fmZX\t. i^iie5'l4S<7>^fbi: LTjEtm^^^aiffl Lfcit^^^-to 
[ 0 0 8 6 ] 

2 ic^F L Jc 7 ^:3g.m)b^-^fe C T S „ /J^g 1^ 1 0 1 g 1^ L T ^ ^t^tj-^- ^ ^ [3 2 
(a) ic^i- J: 7 icm/jNjSt^j^ 1 0 1 ^itattiie,»f^ 'Srif ih^l^.lBlciio ^) . *SII^3t^+&^ 
^m(a> b)Tl§^107 ;!?^-mMiJ fl^ ic M ^ ^ ^ ^fe C T ;t^,lBlc ^ S „ - ^ . ^ 

/M^i^T 1 0 1 e^jgMfe^lc J: Kjfg^ ti/z^flgX'li. 13 2 ( b ) ic^-t J: ^ ic«!i!( 

iSP/f T ti b ' . * rz$^^mPftX'li b " i: 7 J: 7 ic^^MU i: ^5: -2. o 
[ 0 0 8 7 ] 

:^%Bi^<7)«M^w V ^ ^ 7 0 0 X'lt. 'fikd^mmi' 1 0 i ^mm^itiz ^ ^!±mmM^ 

1 0 1 g e^|g/llife^TMi'&vMt-¥*«ft^AtJ#- N I N J: ^) All ^ flTzM^X It . ^ 

4^mmr 1 0 1 itmmtx\-^^j:K-^m±Vimiz3h^. i o i ^nmm 

v^^<^jigf^*Mf ¥A^#- h I N J; Ati^ ntzm^xii. '^4^m$f]^ 1 0 1 itmm^ti 
rzm$i]^\kPMt t£ . isK/jNjst^^ 1 0 1 ^m^iz ^ ^j±m^^t^mB ^ . z^m^. f±mm 
^\z ^ 'a^hmmj- 1 o i @ ^nmm^ik^^^zumstm^ l . m^ia^tit^ - h o u t 

N I N ck "9 Ati^firzm^<^^. mcm^^w^^m'^ij^m^iiitiyf^- h o uT-^jgj^esictii 

[ 0 0 8 8 ] 

*%BJ^<7)^]5fec/>ff^fli3 icfclt smf\fi«7 ^ ;b 57 ic J: o T t 0 4 (a) Ic -ft ^ al iff 'l± 
-^^-f ^ 1 iz . 4^ 'llNmi f > H A 7 ^ ^ '14 ^ If "t S C DTil-^' ^ § „ C 

. ^-.t'^-:'- ; ^ ^-■/'S: if<?>^-.t'>^-5#3^. Si02. tcommW^. Lai_xSrxM 

nOo. PrNi03'5r if -b ^ 5 -y x . (DMe-DCNQI) 2Cu>5r ir-<7>^a^'S. K -v h 'Sr ir'^ffl 

m^c^un^mm Ltzm^j-unt^ t^^^^^smiz ^Bmm^^^-t 

[ 0 0 8 9 ] 

m 1 1 ( b ) a. m 1 1 ( a ) <7)-m^mmy ^ ^^ 9 co^mm^^^-tnumx^^^ ^ m 1 

1(b) izijk-fm^mu-y -1 9 s 0 oxii. m^l^m-y ^'19700 izis\^x'^4^UW] 
f I 0 1 LTMIf *>^^fflv^Tv^-5.<^lC)^t L . P3 ffl #IJ T" -5. o 3 c?^ tl iS5S(/jN 

jgf^T 1 0 1 LT. mz^^Wbw. nm^^ tm ^ ^-ff^^t^^fflv-^s c i: t^^mx^^. 
^^fe. mi 1 ( b ) '^mnmmy ^ ^^ ^ 8 o o ic^v^t. si i c a ) iz^-tmnmmy 
-1 'I 9 7 0 0 1 mm^mii^\z^\'^xit. m^Wis umn^^pt Lxmrnifsv^-t ^ ^ 

. ft ^ tli ^ # - h O U T M ic. tlj ft ¥ <^ "7 - ^ It ilig -t ^6 "7 - T 1/ 7° )5r 

^tz. m^m^m^humi'^mmmizf^'^^ z tiz ^ ^ . m^mnm'\i^Qi$.^m 



[ 0 0 9 0 ] 

MnmMy ^ 'I 9 7 0 0 . 8 0 0 l±. ^?tm^^m^mPM 1 icfclt-sm^^M^ ^'19 

1 0 0. 2 0 0 ^Mai^vs tmn^^mm.^^mxi'pm^mx^^. 

[ 0 0 9 1 ] 

z<7) ^ ^ \z. mnmmy ^ 9 7 o o . s 0 0 1 titi\ 'i^^mMmmx^^ rzmi^^ft 
f-So ^tz. mmmmm^iiimm'km^^'Z^mi^^-^j:^^rzib. mj^i}^mmxi}--:>i&^ ^hx 

[ 0 0 9 2 ] 

^mn\zi^,^-m^mm.y ^>i9\t. '§i'huw]=f-h^^^num'&'^xmm\^rzmz±-f ^ 
'^^^umj-<^mm.^it\z^m't ^mi^m'^n<^^it\z ^ ^ . it'%mn^^m\z't ^ z t 
xB. m7^i)^mmxi)-'oi&^ h xmm^mtcmm^^m^mnnm^^-t^m^mmy ^ 
Ji 9)ij;:u^fi^m\'-'rzmM^^t Lx^mx^^ o 

[ 0 0 9 3 ] 

[0 1] (a) \t^^m<^%m<^w^m I \z^\-f ^n^mmy A >i 9 <T)mf^^^^'f$\u 
(b)tiiiii i ^) <r^nm.mw.y ^ 'I 9 <f)^w^m^^^-ff\nmx^=b. 

[0 2 ] -^^m<^^u<^w^m 1 is :^-u^m<^r^m2 ^ j: umm<^r^ms izm-f^-m^ 
mmy ^ 'I 9 <D'^4^mmi^<^mm.^m-^^s'tmx^*) . (a) it'a4^mmi^<^m±ik 
m^^^-tm. (b) Wi4^mmi^^mmvKm^^s-tmx$>^o 

[0 3] ^^m<^mm^mm nzisii- ^MMmmy ^ 'i 9 ^m.4-m$f]^<^n^^<> \' 

<^ Jg f ft 't^ «J ^ ^ -t 0 T ilo § „ 

[04] ^ b;^ co%m<^w^m 1 ^ u^m^w^M 2 ^ j: umm^r^m 3 \z is it § mm 

i^Uy ^ 'I 9 coy ^ )i 9 ') y ^!!l^^^^~tmx^*) . ( a ) ^n* > K x h >v 7° 7 ^ ;u 
5^ iff 0. ( b ) It^^y H X h V y^ V A >v 9 iff tt^^-t0T'^lb^ o 

[0 5 ] i^^m<r^m,m.<rywm i icfctt-g. 0 1 <r^'m.^mw.y ^ >i 9 <7^mm.j:n'^^mm 

izmm-t ^mmmx ^ . 

[06] ( a ) \t^¥im<r)m:m<^w^m I \zisn 1 <^m^m^y ^ 'i 9 (D^jf^m^ 
^s-tnum. (b)tt06 i a) ^mm,mmy i 9 cD^mm^^^-ffs^umx^h^o 
[0 7 ] ^mn^mm<^mm 1 icfctt^ 0 e (T^m^mmy ^ ^^ ^^'^Miix^^spge^ 

ic i- ^ Hf ffl 0 T ^fe § „ 

[08] ^mncomm<^mm 1 icfctt^0 e (T^mnmmy ^ ^^ ^^c^^Mitxg^spge^ 
BH -t -5 iif ffl 0 T -5. o 

[0 9] (a) ii^mn^^w<^mnB2 izisi-f ^mnmmy ^ 'I 9 ^mf^^^-tnu 
0. (b)tt09 ( a) <r)mmmmy ^ 'I 9 cr^^r^m^^-tnurnxs^^. 
[0 10] ^¥im<^^u<^mm 1 izisii- ^mmt^My ^ 'I 9 <D'^4^m$i]^<^M^^<y 

H ^iat^^-t 0T'*> . ( a ) lii}!i!(/J^ilg|ft^^#ih4^ftg^^-t0. ( b ) li /Mg Ift 
^ Is ift ^ «g ^ ^ -t 0 T' ^ o 

[0 11] (a) li:2|s;%0H<^^]5te<?^ff^«J3 icfctt^mf\tl«7 ^ ;u ^ c;^Mi^^^-ti^ 

1^0. (b)tt0ii i a) c^mnmtJ^y ^ >i 9 commm^^-tnumx^^. 
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